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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention applies and is effective in that with which the condenser of the 
air conditioner for cars and the radiator for engine coolant were united about the double heat exchanger 
with which the condenser and the radiator were united. 
[0002] 

[Description of the Prior Art] Since, as for the double heat exchanger with which the condenser and the 
radiator were united, both are united like the publication in JP,1 1-148795,A, the core area of a condenser 
will usually become equal to the core area of a radiator. In addition, core area means the area when 
projecting the heat exchange core section which consists of a tube, a fin, etc. in the air circulation 
direction. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, by being based neither on a radiator nor a 
condenser, the heat exchange capacity of a heat exchanger becomes large, so that an outline and the 
physique (surface area) of a heat exchanger become large, for this reason — for example, when the item 
of the core sections, such as core area and a fin pitch, is determined based on the heat exchange capacity 
(heat dissipation capacity) needed with a radiator, it becomes impossible to secure required heat 
exchange capacity (refrigeration capacity) in a condenser, and there is a possibility that the refrigeration 
capacity beyond the need may occur conversely. 

[0004] This invention aims at adjusting the capacity of a heat exchanger with a simple means in view of 
the point describing above in the double heat exchanger with which the heat exchanger of a different 
kind was [ like / as the heat exchanger for refrigerating cycles, such as a condenser, and a radiator ] 
united. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention in 
invention according to claim 1 It has the 1st fin (1 12) which is arranged between the 1st two or more 
tubes (1 1 1) with which a refrigerant circulates, and the 1st tube (1 1 1), and promotes the heat exchange 
of a refrigerant and air. The condenser with which the supercooling core (1 10b) which increases 
whenever [ supercooling / of the refrigerant condensed with the condensation core (1 10a) and 
condensation core (1 10a) which make a refrigerant condense ] was united (100), It has the radiator core 

(210) constituted by having the 2nd fin (212) which is arranged between the 2nd two or more tubes 

(211) with which the coolant circulates, and the 2nd tube (211), and promotes the heat exchange of the 
coolant and air. The radiator (200) united with the condenser (100) is provided, and it is characterized by 
the fin pitch (P) in a condensation core (1 10a) and the fin pitch (P) in a supercooling core (1 10b) being 
different among the 1st fin (1 12). 

[0006] And since it has big effect in a condenser (100) to the capacity for the heat dissipation capacity in 
a supercooling core (1 10b) to be a refrigerating cycle, if the fin pitch (P) in a condensation core (1 10a) 
and the fin pitch (P) in a supercooling core (1 10b) are made different among the 1st fin (1 12) like this 
invention, the capacity of a condenser (100) can be easily adjusted, so that it may mention later. 
[0007] In addition, since it is better to heighten the refrigeration capacity of a supercooling core (1 10b) 
in order to adjust the capacity (capacity of a refrigerating cycle) of a condenser (100), as for the fin pitch 
(P) in a supercooling core (1 10b), it is desirable like invention according to claim 2 to make it smaller 
than the fin pitch (P) in a condensation core (1 10a). 

[0008] The 1st two or more tubes with which a refrigerant circulates in invention according to claim 3 
(1 1 1), And it has the 1st fin (1 12) which is arranged between the 1st tube (1 1 1) and promotes the heat 
exchange of a refrigerant and air. The condenser with which the supercooling core (1 10b) which 
increases whenever [ supercooling / of the refrigerant condensed with the condensation core (1 10a) and 
condensation core (1 10a) which make a refrigerant condense ] was united (100), The 2nd two or more 
tubes with which the coolant of the engine for car transit circulates (211), And it has the radiator core 
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(210) constituted by having the 2nd fin (212) which is arranged between the 2nd tube (21 1) and 
promotes the heat exchange of the coolant and air. The radiator (200) united with the condenser (100) is 
provided. To either [ a part of ] a condensation core (1 10a), a supercooling core (1 10b) and a radiator 
core (210) It is characterized by the core width method (W) measured in the circulation direction of air 
being different compared with other parts. 

[0009] Thereby, the capacity of a heat exchanger (a condenser (100) or radiator (200)) can be adjusted 
with a simple means. 

[0010] In addition, generally in a car, it is desirable like invention according to claim 4 to establish the 
part from which a core width method (W) is different in a condenser (100). 

[001 1] Moreover, the 1st fin (112) and the 2nd fin (212) may really be formed from the plate of one 
sheet like invention according to claim 5. 

[0012] Incidentally, the sign in the parenthesis of each above-mentioned means is an example which 
shows correspondence relation with the concrete means of a publication to the operation gestalt 
mentioned later. 
[0013] 

[Embodiment of the Invention] (The 1st operation gestalt) This operation gestalt applies the double heat 
exchanger concerning this invention to the double heat exchanger (it abbreviates to a heat exchanger 
hereafter.) with which the high-tension-side heat exchanger (condenser) 100 of the air conditioner for 
cars (steamy compression equation refrigerating cycle for cars) and the radiator 200 for engine coolant 
were united. 

[0014] And drawing 1 is the perspective view which looked at the heat exchanger concerning this 
operation gestalt from the air flow upstream, and drawing 2 is the A section enlarged drawing of 
drawing 1 . In addition, a condenser 100 is arranged in the air flow upstream from a radiator 200 at the 
time of car loading, as shown in drawing 1 . 

[0015] 1 1 1 is the 1st tube made from aluminum by which extrusion or drawing shaping was carried out 
at the shape of flat [ to which a refrigerant circulates ], between the 1st tube 1 1 1 of these two or more 
books, it is arranged by the 1st fin 1 12 of the shape of a wave which promotes the heat exchange of air 
and a refrigerant, and the 1st core section 1 10 which carries out heat exchange of a refrigerant and the 
air with the 1st tube 1 1 1 and the 1st fin 1 12 is constituted. 

[0016] And the 1st header tanks 121 and 122 which carry out a ream to each 1st tube 1 1 1 are arranged in 
the longitudinal direction both-ends side of the 1st tube 1 1 1, the refrigerant input 123 is established in 
the 1st header tank 121 on the left-hand side of paper, and, on the other hand, the refrigerant tap hole 
124 is established in the 1st header tank 122 on the right-hand side of paper. 

[0017] And the space in the 1st header tank 121 on the left-hand side of paper is divided into three space 
121a, 121b, and 121c with separators 125 and 126, and the inside of the 1st header tank 122 on the right- 
hand side of space is divided into two space 122a and 122b with the separator 127. 
[0018] Here a separator 126 and a separator 127 In the vertical direction of a condenser 100, it is 
prepared in the equal location. From a separator 126 and a separator 127 among the 1st core sections 
1 10 in part 1 10a by the side of the upper part A gaseous-phase refrigerant is cooled and it condenses, 
and on the other hand, among the 1st core sections 1 10, by part 1 10b by the side of a lower part, a liquid 
phase refrigerant is cooled and whenever [ supercooling / of a refrigerant ] increases from a separator 
126 and a separator 127. Then, condensation core, call, and part 1 10b is hereafter called a supercooling 
core for part 110a. 

[0019] Moreover, 130 is a receiver (vapor-liquid-separation means) which stores the surplus refrigerant 
in a refrigerating cycle, and condensation core 1 10a (space 121b) and supercooling core 1 10b (space 
121c) are opening it for free passage through a receiver 130 while it divides into a liquid phase 
refrigerant and a gaseous-phase refrigerant the refrigerant which flowed out of condensation core 1 10a 
(space 121b) and makes a liquid phase refrigerant flow into supercooling core 1 10b (space 121c). 
[0020] In addition, the refrigerant which flowed into space 121a from the refrigerant input 123 circulates 
space 121a and the 1st tube 1 1 1 open for free passage, flows into space 122a, after it converts the sense 
of the circulation 180 degrees of abbreviation in space 122a, circulates space 121b and the 1st tube 1 1 1 
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open for free passage, and flows to space 121b. 

[0021] And among the refrigerants which flowed in the receiver 130 from space 12 lb, a liquid phase 
refrigerant is supplied to space 121c, circulates the inside (space 121c and the 1st tube 1 1 1 open for free 
passage) of supercooling core 1 10b, and results in space 122b, and it flows out of the refrigerant tap hole 
124 out of a condenser 100. 

[0022] On the other hand, as a radiator 200 is shown in drawing 2 , while an engine cooling water 
(coolant) circulates The radiator core 210 constituted by having the 2nd fin 1 12 of the shape of a wave 
which is arranged between the 2nd two or more tubes 211 prolonged in the direction parallel to the 1st 
tube 111, and the 2nd tube 211, and promotes the heat exchange of an engine cooling water and air, It is 
arranged in ihe longitudinal direction both-ends side of the 2nd tube 211, and consists of each 2nd tube 
211, and the 2nd header tank 221 and 222 grades open for free passage. 

[0023] In addition, in drawing 1 , the 2nd header tank 221 on the left-hand side of space carries out 
distribution supply of the engine cooling water at each 2nd tube 211, and the 2nd header tank 222 on the 
right-hand side of space carries out set recovery of the engine cooling water which flowed out of each 
2ndtube211. 

[0024] By the way, with this operation gestalt, as shown in drawing 2 , unification shaping of the 1st fin 
1 12 and the 2nd fin 212 is carried out. The unified fin (it is really hereafter described as Fin f.) The 
condenser 100 and the radiator 200 are united with the 1st tube 1 1 1 and the 2nd tube 21 1 by carrying out 
soldering junction. Really [ this ] Fin f As shown in drawing 3 , it is really fabricated from the plate w of 
one sheet by the forming roller which has the gearing-like shaping rollers rl and r2. 
[0025] In addition, it crosses to the whole region and the 1st fin 1 12 and the 2nd fin 212 are not unified, 
and the unification fin f has controlled the 1st and 2 fin 1 12 and the amount of heat transfer (especially 
heat transfer from the 2nd fin 212 to the 1st fin 112) between 212 by ****** partially with the bond part 
fl, as shown in drawing 4 . 

[0026] And with this operation gestalt, the fin pitch P in supercooling core 1 10b and the fin pitch P in 
condensation core 1 10a are different so that the fin pitch P in supercooling core 1 10b may become 
smaller than the fin pitch P in condensation core 1 10a among the 1st fin 1 12 (one fin f). 
[0027] In addition, as it is indicated in drawing 4 as the fin pitch P in this operation gestalt, the distance 
of Yamabe f2 and Yamabe £2 who adjoin each other among the fins formed in the shape of a wave, or 
the distance of an adjacent trough f3 and an adjacent trough f3 is said. 

[0028] Incidentally, in drawing 1 and 2, although the side plate is omitted, a heat exchanger is attached 
to a car through the bracket prepared in the side plate. In addition, a side plate is arranged in the edge of 
a radiator core 210 and the core (condensation core 1 10a+ supercooling core 1 10b) of a condenser 100, 
and reinforces a radiator core 210 and the core of a condenser 100. 
[0029] Next, the description of this operation gestalt is described. 

[0030] By the way, although it is necessary to increase the heat release in the high-tension side in order 
to increase the capacity (refrigerating capacity) of a refrigerating cycle, at condensation core 1 10a, in the 
Mollier chart shown in drawing 5 , heat is radiated in the heating value equivalent to the specific- 
enthalpy difference between B-D, and is radiated by supercooling core 1 10b in the heating value 
equivalent to the specific-enthalpy difference between D-E. 

[003 1] Therefore, when sufficient heat dissipation capacity for making a gaseous-phase refrigerant 
condense in condensation core 1 10a is already secured, it is not necessary to heighten the heat 
dissipation capacity of condensation core 1 10a beyond the present condition, and the capacity (specific- 
enthalpy difference between F-A) of a refrigerating cycle increases [ the direction which heightened the 
heat dissipation capacity in supercooling core 1 10b, and raised the specific enthalpy in the refrigerant 
outlet side (E points) of supercooling core 1 10b rather ]. 

[0032] So, the capacity of a refrigerating cycle is increased with this operation gestalt, without 
increasing the core area of a heat exchanger (especially condenser 100) with a simple means to make the 
fin pitch P in supercooling core 1 10b smaller than the fin pitch P in condensation core 1 10a among the 
1st fin 112 (one fin f). 

[0033] In addition, although the fin pitch P of the part corresponding to supercooling core 1 10b will 
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become small compared with other parts among the 2nd fin 212 since the 1st fin 1 12 and the 2nd fin 212 
are unified, the heat dissipation capacity is determined in the average fin pitch P, and a difference of the 
partial fin pitch P is almost uninfluential at that (cooled) which circulates without an engine cooling 
water carrying out a phase change with a radiator 200. 

[0034] By the way, although the 1st fin 1 12 and the 2nd fin 212 were unified with this operation gestalt, 
it is good also considering both the fins 1 12 and 212 as another object. In addition, a condenser 100 and 
a radiator 200 may be unified by the side plate or the header tanks 121, 122, 221, and 222 in this case 
[0035] Moreover, a condenser 100 and a radiator 200 are manufactured independently, respectively, and 
in case both 100,200 are attached to a car, a condenser 100 and a radiator 200 may be unified by 
[ common ] carrying out bracket ** and fixing to a car. In addition, the fin pitch [ in / only in a 
condenser 100 / supercooling core 1 10b ] P and the fin pitch P in condensation core 1 10a are different in 
this case, and a radiator core 210 carries out the whole region etc., is, and is good also as a fin pitch 
[0036] (The 2nd operation gestalt) Although the heat dissipation capacity of a condenser 100 was 
mainly adjusted with the 1st operation gestalt by making different the fin pitch P in supercooling core 
1 10b, and the fin pitch P in condensation core 1 10a This operation gestalt forms the core width-of-face 
difference section 300 to which the core width method W is different from either [ a part of ] 
condensation core 1 10a, supercooling core 1 10b and the radiator core 210 compared with other parts 
[0037] Here, the core width method W means the upper limit among the dimensions measured in the 
circulation direction of air among cores 1 10a, 1 10b, and 120, and with this operation gestalt, since it is 
the same, as all (major-axis dimension of a flat cross section) of the width method of tubes 1 1 1 and 21 1 
show drawing 6 , the width methods (dimension of the ridge section which put Yamabe or a trough in a 
row) hi and h2 of fins 1 12 and 212 are different. 

[0038] In addition, with this operation gestalt, core width of face W in supercooling core 1 10b (width 
method hi of the 1st fin 1 12) is made larger than other parts, and the capacity of a refrigerating cycle as 
well as the 1st operation gestalt is increased. 

[0039] By the way, although core width of face W in supercooling core 1 10b was made larger than other 
parts, this operation gestalt is not limited to this and may make the core width of face W of condensation 
core 1 1 10b, or the core width of face W of a radiator core 210 different [ compared with other parts ] 
with this operation gestalt. 

[0040] Incidentally, it is desirable to make core width of face W of the core (especially supercooling 

core 1 10b) of a condenser 100 larger than other parts by the Sedan (three boxes) type car. 

[0041] Moreover, although the width methods hi and h2 of fins 112 and 212 were made different and 

the core width of face W was made different with this operation gestalt, the width method (major-axis 

dimension) of tubes 1 1 1 and 211 may be made different, and the core width of face W may be made 

different. 

[0042] Moreover, it is good also considering fins 112 and 212 as another object. 
[0043] With the 1st operation gestalt, the fin pitch P in supercooling core 1 10b is made smaller than the 
fin pitch P in condensation core 1 10a. (Other operation gestalten) With the 2nd operation gestalt 
Although heat dissipation capacity was adjusted by making core width of face W in supercooling core 
1 10b larger than other parts, as shown, for example in drawing 7 ; the fin pitch P of the part 
corresponding to the fan 400 for ventilation is made small, or you may carry out enlarging h core width 
of face W etc. 



[Translation done.] 
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